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Abstract 
 
The paper discusses the access of Digital libraries through 
other devices.  It discusses the issues like size of the screen for 
display, mental model, access to critical data, etc. which may 
seriously affect performance in mobile environment. 
 
 
 
Along with the explosion of digital content has come the widespread deployment of 
wireless networks and availability of mobile devices to use these networks.  With the 
increased popularity of small screen devices, more people are using their smaller devices 
to access the information over the Internet.  In this paper we concentrate on the effect of 
viewing information from web-based Digital Libraries on a small screen, especially for 
users who switch between large screened devices and small screen devices either between 
sessions or during sessions.  Clearly, we cannot maintain separate versions of the data in 
a Digital Library for each anticipated device but must move towards algorithms that 
provide automatic transformations for the migration of information between devices as 
needed. The goal is to support the information needs of the user independent of the 
device in hand so that the access to the Digital Library is seamless and ubiquitous from 
their perspective. Understanding the cognitive and navigational factors that affect the user 
experience when using small screen devices and when switching between devices are 
critical if this is to be successful. In this presentation we consider performance 
transformation issues within the context of  current research. 
 
Several studies have shown that screen size does have an effect on performance. A recent 
study by Jones et al (1) examined the effect of screen size on the overall metric of task 
performance and they found that the smaller screen size impeded task performance. 
Several factors have been identified.  First, line width has been shown to effect 
performance more then number of lines.  Duchnicky and Kole (2) showed that width was 
more important than height for comprehension of text on a screen. Of course, accessing 
data of any kind on a smaller display may involve additional scrolling, which has a mixed 
review on user task performance. 
 
Second, studies, such as Reseil and Shneiderman, show that smaller screen sizes result in 
slower reading time of textual material. Dillon showed that smaller screens result in many 
more page forwards and backwards interactions. Third, the organization of menus has an 
effect on performance. Han and Kwahk (3) showed that searching through menus on 
smaller displays is much slower than on conventional displays. It is interesting to note 
that this reduction in menu-based access does not affect hierarchical menus as much (4).  
Fourth, the use of search functions, like "find" in Windows, increases as users get into 
smaller and smaller displays.  Jones et al (1) found that small screen users followed 
shorter paths and used search facilities much more (double the rate) of the large screen 
users. Not too surprisingly, small screen users had to use scroll right and down 
extensively to read the data. A recent study of 84 users showed that the effectiveness of 
performance on complex tasks using larger tables of data on a small screen was 
significantly improved by the consistent use of context information, even though it took 
up to 25% of each screen. Furthermore, this study showed, surprisingly, that the 
introduction of a search function for accessing data in a large table on the small screens 
degraded performance. 
 
Automatic transformation algorithms are being developed to transform the source data in 
ways that make it more usable on the target device. The transformation process depends, 
of course, on the granularity of the source information. If the data is archived as large 
units, say reports or web pages, then the transformation process may need to first 
decompose or parse the unit into smaller structural units such as tables, lists, text, images. 
If the data is archived in finer grained units, such as tables, lists, paragraphs, then the 
process is one of best-fit composition of these units. The first process is more difficult 
and often is accompanied by loss of data. Bickmore and Schilit (5) proposed a 
transformation matrix where data loss is categorized as semantic, i.e. removing 
summarizing content, or syntactic, i.e., outlining or compressing data. Once syntactic 
and/or semantic components have been identified it is a relatively straightforward process 
to create useable small screen versions of text chunks, forms, tables, lists, and portals.  It 
is not, however, as simple to support the context of the original information within which 
individual components get their semantics. 
 
We consider three variations of the transformations (6) that support context for the user; 
direct, linear, and focus + context. Direct transformation methods simply allow the user 
to view the information on any device as determined by the server, typically requiring 
both vertical and horizontal scrolling. Linear transformations for small screens compose a 
linear or possibly hierarchical view to the information so that it is accessible on the small 
screen by vertical scrolling. Focus + context transformations, like those developed for 
large data sets, provide an overview of the entire information space for the user while 
allowing the user to zoom in on specific data as needed.  These transformations support 
late committal navigation, that is, the user can probe the data at the higher level and only 
request details as needed. A new type of contextual transformation, called the Gateway, is 
introduced to support users who switch back and forth for data access between their small 
screen and large screen devices or who collaborate with users on different devices. The 
Gateway uses as its context an exact replica of the large screen version to deuce the 
cognitive overhead usually associated with multiple versions by allowing the user to use 
a single mental model for all sizes.   
 
In summary, in discussions of access to Digital Libraries using a wider range of devices 
many of which will have smaller screens, we need to recognize that the size of the screen 
matters for the user, consistency of mental model affects performance, access to all of the 
data may be critical, and distractions in mobile environments may seriously affect 
performance. These issues need to be address if mobile access to Digital Libraries will 
indeed “Save the time of the reader.”(7) 
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